Cyclic GMP-induced activation of potassium currents by sarcoplasmic reticulum Ca2+ pump-dependent mechanism.
In voltage-clamped single smooth muscle cells from the circular layer of the guinea-pig gastric fundus NO-liberating substance or an analogue of cyclic 3, 5'-guanosine monophosphate (cGMP) increased or decreased the outward K+ current amplitudes depending on the Ca2+ buffering capacity of the intracellular medium. In a high EGTA-containing pipette solution dibutyryl-cGMP or sodium nitroprusside (SNP) attenuated both the fast and the late K+ current components. In pipette solution with lower Ca2+ -buffering capacity these drugs caused a sustained increase of K+ current amplitudes, which was effectively antagonized by thapsigargin, an inhibitor of Ca2+ -ATPase in the sarcoplasmic reticulum (SR). Our data suggest that, in gastric fundus smooth muscles, NO-liberating substances and cGMP analogues contribute to the activation of a Ca2+ -release mechanism from the cell bulk, i.e. the myoplasm surrounding the contractile filaments, towards the plasma membrane, crossing the SR Ca2+ -stores. Thus, a decreased intracellular free calcium concentration ([Ca2+]) is coupled with an elevation of subplasmalemmal calcium, which in turn causes cell membrane hyperpolarization. The latter is a consequence of the opening of tetraethylammonium-sensitive Ca2+ -activated K+ channels and leads to sustained smooth muscle relaxation, most characteristic for gastric fundus preparations.